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1 
This invention comprises novel and useful im- 
provements in an automatic travel adjuster for 
air brake pistons and more specifically pertains 
to a mechanism for automatically maintaining 
an adjustment of the linkage connecting an air 
brake piston with the brake mechanism for 
causing actuation of the brakes during a prede- 
termined portion of the air brake piston travel. 
The principal object of this invention there- 
fore is to automatically adjust the length of the 
connecting linkage between the air-operated 
brake-actuating piston and the brake rigging in 
accordance with either wear in the brake rigging 
or brake shoes, or increased thickness of new 
shoes when installed, so that the brake-applying 
stroke of the said actuating piston will be main- 
tained substantially continuously at a given 
length. 
An important object of the invention is to 
automatically adjust the air brake piston travel, 
as set forth in the preceding object, by and during 
the brake applying movement of the brake 
system. 
Still another object is to individually and inde- 
pendent]y adjust the brakes of each car oï other 
vehicle unit and thus maintain the saine effective 
brake pressure and action on each in conformity 
with the foregoing objects. 
A still further object is to provide a brake 
adjusting mechanism according to the foregoing 
ob.jects for obviating the necessity for manually 
and laboriously adjusting the brake rigging, es- 
pecially when new brake shoes are installed or 
as wear occurs in said shoes or the rigging.. 
ïn general, the invention is concerned with so 
altering the conventional brake-operating mech- 
anism that slack due to wear in the brake rigging 
or of the brake shoes will be automatically taken 
up as and when if occurs, and that, upon the 
installation of new brake shoes the increased 
thickness thereof will be automatically accom- 
modated, to the end that the actuating stroke of 
the air-operated piston will be maintained af a 
constant length. 
In accordance with the presently preferred 
embodiment of the invention adapted for instal- 
lation in connection with existing air-brake 
equipment in railroad rolling stock, the connect- 
ing rod between the air-operated piston and the 
brake rigging is marie up of two independent rod 
members which are normally joined by a ratchet 
coupling fo form, in effect, an elongate element 
rigld in the direction of brake application. The 
piston is fixed to an end of one of the rod mem- 
bers and the pawl of the ratchet coupling fo the 
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other end. The other rod member is formed as 
a ratchet bar over which the pawl is arranged 
to operate, and is connected to the brake rig- 
ging. A limit arm is fixed to the ratchet bar 
5 and extends into engagement with the carriage 
oï a positioning device, being slidable within 
such carriage between two abutment members, 
one of which is movable to a position establishing 
a maximum spacing between abutment members 
10 equal to the normal length of the brake-applying 
stroke of the ratchet bar. The positioning device 
includes a ratchet arrangement, which permits 
brake-applying travel of the carriage in company 
with the connecting rod members aïoresaid, but 
15 prevents travel of the carriage in the opposite 
direction, whereby return of the ratchet bar ïrom 
any brake-applying position is limited, in in- 
stances where the brake-applying stroke is nor- 
mal or too long, to the maximum spacing be- 
20 tween abutment members. A resilient arrange- 
ment is provided to return the ratchet bar the 
limited extent permitted, while the usual return 
spring associated with the piston serves to return 
the piston and its connecting rod member to 
25 their original positions, the pawl riding over the 
ratchet bar during such return to accomplish the 
required elongation oï the connecting rod ar- 
rangement, so that the next brake-applying 
stroke of the piston will be one of normal length. 
30 A latch normally maintains ratchet operation 
for the ratchet arrangement oï the positioning 
device, but a latch release is provided, together 
with actuating means thereïor which is placed in 
proper operative position by the return move- 
35 ment oï the piston-carrying connecting rod mem- 
ber from those brake-applying positions involv- 
ing an abnormally short brake-applying stroke, 
as when new brake shoes bave been insçalled. 
The next brake-applying stroke oï the piston 
40 causes the actuating means to actuate or trip 
the latch release. ,Such actuation oï the latch 
release brings about ratchet disengagement oï 
the aïoresaid ratchet arrangement, and a pro- 
pulsion device acts to move the carriage in its. 
45 normally locked direction to carry the ratchet 
bar through an extended return travel, thereby 
shortening the connecting rod arrangement, so 
that the next brake-applying stroke of the piston 
will be oï normal length. A clutch arrangement 
50 maintains the pawl disengaged from the ratchet 
bar so the aforesaid extended return travel of 
the ratchet bar can be accomplished. 
Accordingly, a feature oï the invention resides 
in the provision of an extensible and retractible 
55 connecting rod arrangement between the fluid- 
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operated piston and the brake mechanism in a 
fluid-operated brake system; and a movable po- 
sitioning device embodying a travel-way of con- 
stant given length representing the length of a 
normal brake-applying stroke, the positioning 
device being so constructed and arranged and so 
associated with the connecting rod arrangement 
as to move therewith in the brake-applying 
stroke, and to, in effect, both measure and apply 
the correction in length of such connecting rod 
arrangement necessary for proper adjustment of 
the system. 
A further feature is the provision for normally 
locking the positioning device against movement 
in the direction of return of the piston and con- 
necting rod arrangement from brake-applying 
position, except when the brake-app]ying stroke 
is excessively short as when new brake shoes 
have been applied. 
These, together with various ancillary features 
and objects of the invention which will be later 
set forth in the accompanying speciflcation, are 
attained bY the present device, a preferred em- 
bodiment, of which bas been illustrated by way 
of example only in the accompanying drawings, 
wherein: 
Figure 1 is a top plan view, parts being broken 
away fo show the interior construction thereof, 
of a preferred embodiment of the invention; 
Figure 2 is a vertical transverse sectional view, 
upon an enlarged scale, through the adjusting 
arm of the device, taken substantially upon the 
plane, of t_be. section line 2--2 of Figure 1; 
Figure. 3 is a longitudinal vertical sectional 
view, taken upon an enlarged scale, parts being 
broken away and showll in section, through the 
reaction cylinder assembly, taken substantially 
upon the plane of the section line 3--. of Fig- 
ure2; 
Figure 4 is a longitudinal vertical sectional view 
through the adjusting rack assembly, taken sub- 
stantially upon the plane of the section line 4--4 
of-Figure 2; 
Figure 5 is a longitudinal vertical sectional 
view through the clutch and operating rack as- 
sembly, taken substantial!y upon the plane of the 
section line 5--8 of Figure 2; 
Figure 6 is a view similar to I'igure 5 but show- 
lng the parts in the brake releasing position; 
Figure 7 is a side elevational view of the cam 
plate-and-the adjusting rack housing, taken sub- 
stantially upon the plane of thesection line 7--7 
of Figure 1; 
Figure 8 is a vertical transverse sectional view, 
taken upon an enlarged scale through the cIutch 
housing assembly, substantia]Iy upon the plane 
of.-the section line î--8 of Figure 6; 
Figure 9 is-a perspective view of an element of 
theadjusting rack assembly; 
Figure 10 is a fragmentary top plan view, parts 
being broken away, showing the parts in the 
normal test position of the device; 
Figure 11 is a view similar to Figure 10 but 
showing the parts in the normal brake operated 
position of the device; 
Figure 12 is a view simiIar to Figure 10 but 
showing the parts in the normal brake.set posi- 
tion with the air brake piston-having toc great 
a piston travel and the linkage being toc short; 
Figure 13 is a view similar to Figure 12 but 
showing the air brake piston having insufficient 
piston travel and the linkage being toc long; 
Figure 14 is a perspective view, parts being 
broken away, of the clutch unit ofthe device; and, 
Figure 15. is a  perspective view parts being 
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broken away, of the cam plate mechanism and 
associated parts of the adjusting rack assembly. 
leference is now ruade more particularly fo 
the accompanying drawings, wherein like 
5 mera]s designate similar parts throughout the 
various views. Attention is first directed to Fig- 
ure 1, wherein  designates a conventional type 
of air brake cylinder or operating an air brake 
system, such as eïnployed for railway cars, 
10 being understood that the principles of the in- 
vention are equa]]y applicable to any fluid pres- 
sur8 operated brake system. Slidably received 
in this cylinder , is an air pressure operated 
piston for operating the air brakes, indicated at 
15 2 and provided with the customary piston rod 
4 which is preferably of hoIlow or tubular con- 
struction as indicated at  and which telescopi- 
cally receives a brake actuating rack or ratchet 
bar , to which the piston rod is adjustably con- 
0 nected bY a clutch unit indicated generally at 
A spring (hot shown) sm'rounding the piston rod 
2 is used to retuzn the clutch and other parts 
to the original test position. 
Suitabty secured in any desired manner to the 
5 curer end of the operating rack 8, is a head 22 
provided with a !aterally extending integral 
justment arm 24 for a purpose to be later set 
forth. Likewise secured to the head 22 as by a 
pivot pin 2 is one end of a jack knife brake lever 
30 assembly consisting, of an automatically operable 
lever 2 which consists of a member which is 
t-shapsd in cross section, and whose curer ex- 
tïemity is pivoted as at 3} to a rod 32 connected 
in any suitable manner hot shown to the brake 
5 rigging with which the adjusting device is asso- 
ciated. 2m inner brake lever 34 is secured to 
the lever 23 by the above mentioned pivot pin 
and is oscillatingly received within the t-shaped 
lever 28. The other end of the lever 34 is con- 
40 nected by a chain or cable 38 to a hand wheel 
or similar mechanism for operating the brake 
rigging alternatively to actuation of the saine 
by the automatic brake mechanism. Pivoted to 
the lever 4 adjacent its raid point, as at 38, is 
4 the bifurcated end. 4} of a brake actuating rod 42 
connected to other portions of the brake rigging 
with which the device is associated. 
As so far described, the arrangement is such 
that when air or other fluid pressure is applied 
50 to the left end of the piston 2 in the cylinder 
, the piston rod- 4 and the associated operat- 
ing rack 8 are moved towards the right, thereby 
producing a counter-clockwise motion of the 
jack knife assembly 34 and 8: This causes a 
 motion towards the right of the brake rod 4 
and a motion towards the left of the brake rod 
32, thereby operating the associated brake rig- 
ging mechanism andapplying the brakes During 
this motion, the cable or chain 38 is slackened by 
60 movement towards the right of the lower end of 
the brake lever piston. As will readily be seen, 
as an alternative means of operation of the 
brakes, the cable or chain . may be tensioned 
by operation of a hand brake mechanism hot 
65 shown, thereby drawing the table 38 towards 
the right, and pivoting the lever 34 away from ifs 
receiving lever 28. During this movement,, it 
will be seen that the lever .4 sers the brake rods 
32 and 42 in the manner above described, but 
70 without however causing any movemnt of-lever 
8 and of the. associated operating rack 8 and- 
piston  2. Where round desirable, a spring means 
indicated generally at 44 may be employed for 
urging the levers 28 and 34into their col]apsed 
75 positions.as shown in Figure-1. 



I should be here noted tha a customary conr 
ventional air brake system as employed on rail- 
way equipment, the brakes, riging and levers 
are intended to be operated and fully applied by 
six inches of the piston travel of the air brake S 
cylinder. Further, the standard air brake cyl- 
inder piston bas an over-all travel of eight-inches. 
It will thus be apparent that in the system here 
described the first one and a hall or two-inches is 
used to engage and disengage the clutoh, while the i0 
last six-inches of the eight-inch travel is em- 
ployed for gradually setting the brakes to their 
fully set position. With all of the brake rigging 
parts in proper position, if is evident that the 
desired relation between the parts may be oh- 15 
tained. However, as the brake shoes become 
worn, and as wear develops in the rigging, it 
will be evident that more or less slack wfll be 
produced. If therefore becomes necessary fo 
readjust the operating linkage between the air 20 
piston and the brake rigging in order that the 
latter may be fully actuated within the desired 
operating range of travel of the air brake cylinder 
piston. This adjustment, as formerly performed 
manually, was both laborious and rime consum- 25 
ing. For this purpose, the present mechanism 
bas been provided for automatically shortening 
or lengthening the piston travel of the air brake 
cylinder with respect fo the brake operating 
]inkage in order fo fùly engage the latter 30 
throughout the six-inch operating range desired 
for the air brake piston and after the initial 
two-inches travel for taking uP slack in the 
rigging. This mechanism includes the clutch 
indicated generally by the numeral 2@, an ad- 35 
justing rack assembly indicated generally by the 
humera! 46, a reaction cylinder assembly indi- 
cated by the numeral 48 and various associated 
mechanisms and elements to be subsequently 
set forth. 40 
Ct.fc1 sseblJ 
Reference is first ruade to Pigures 5, 6 and 1 
for an understanding of the construction and 
operation of the clutoh assembly. Vvhile the 
clutch assembly i11ustrated is understood to be 5 
,preferable and highly satisfactory for the present 
device, if wi11 be understood that the principles 
of the invention are not limited to any particular 
type of clutoh, since various clutch constructions 
could be employed to give the requisite clutch 50 
action. There is provided a housing 66 of any 
suitable construction within which is guided for 
vertical sliding movement a movable jaw 52. The 
movable jaw 62 is provided with a transversely 
extending passage therethrough and the upper 55 
surface of this passage is provided with a plu- 
rality of teeth 61 which when the movable jaw 
is lowered, are adapted to engage corresponding 
teeth 66 upon the upper surface of the rack bar 
|6. As will readily be seen, the teeth 64 and 56 60 
are positioned to engage and lock during outward 
movement of the clutch jaw, but to disengage 
or release during inward movement of the clutch 
jaw relative to the rack bar |8. A pair of springs 
66. normally urge the sliding jaw 62 downwardly 65 
to locking position, while a cam means tobe 
subsequently set ïorth raises the jaw into re- 
leasing position. It should be here noted that 
the housing 611 of the clutch assembly is rigidly 
carried by a connecting sleeve 68 which sleeve is 70 
freely slidable over the operating rack |8, and is 
connected in any suitable manner hot shown to 
the end of the piston rod |4 for reciprocating 
movement therewith. 
The. rack bar |6 as above mentioned slides 7 

through a slot in the movabie jaw  and also 
through openings in the end walls of the housing 
68. A locking dog or slide 82 is slidably received 
in the lower portion of the housing 8 beneath 
the movable jaw 62, and is provided with a pair 
of locking lngs 84 which when disposed beneath 
the under surface of the movable jaw 62 urge 
the latter upwardly against the opposition of 
springs 66 to disengage the movable jaw teeth 
54 from the rack teeth 66. However, when the 
slide 8'2 is properly disposed, the elevatod portions 
64 are receivable in recesses 68 in the lower sur- 
face of the movable jaw 2, thereby allowing 
the latter to drop downwardly under the in- 
fluence of the springs 66 to thus cause the clutch 
teeth 64 to engage the rack toeth 8 and thereby 
lock the clutch housing 68 and hence through 
the member 68 the piston and piston rod to the 
operating rack |6. 
The clutch dog 82 is provided with a downward- 
ly extending plate 86 from one side of which ex- 
tends a guide 8 disposed through the wall of 
the housing 68 and slidable in a guide bushing 
whose outer end is closed to receive a spring 
which urges the slide @ inwardly of the housing. 
A rod 8 is secured to the end of the slide 8, ex- 
tends through the spring 4 and through the end 
wall of the cylindrical guide 2 and is provided 
with a collar 6 which is adapted to abut the 
end wall of the bushing 2 to prevent further in- 
ward movement of the slide under the influence 
of spring 4. This latter spring serres to yield- 
ingly urge the dog 62 into its innermost position, 
whereby the projections 84 are received in the re- 
cesses 88 thus permitting the movable jaw 
drop or more downwardly and engage the clutoh 
teeth 64 with the rack toeth 68 as above men- 
tioned. It will thus be seen that the spring 
normally actuates the dog into position whereby 
the clutoh spring 66 will cause the clutch to en- 
gage. 
Means are provided for preventing the clutch 
engagement when the piston of the air cylinder 
is in ifs rest position or in ifs first two-inches of 
piston travel. There is provided a clutoh dog 
actuating pin 68 aligned with the pin 6 and ex- 
tending through the other end of the housing 
this pin engaging one end of a spring 82 whose 
other extremity seats upon the clutoh dog exten- 
sion plate 86. The extending end of the pin 
is of suflicient length to engage a suitable abut- 
ment surface such as that formed by the collar 
64 on the end of the brake cylinder | , if being un- 
derstood that any other suitable abutment sur- 
face may be provided, and that if desired this 
abutment surface may consist of an adjusting 
screw for regulating the position of the abutmenk 
The arrangement is such that the clutoh dog pin 
86 rests against this abutment and compresses 
the spring 62 when the air brake piston is at its 
test position. The compression of spring 62 is 
suflicient fo over-balance the spring 4 and urge 
the clutoh dog 82 into its extreme right hand 
position as shown in Figure 6, thereby causing 
the clutoh fo remain disengaged. As the air 
brake piston on ifs actuating stroke moves toward 
the right, its first one and a half or two-inches of 
movement, of the piston merely moves the clutch 
housing 68, while the pin 68 remains stationary, 
the spring 62 expanding during this movement. 
Aïter the requisite interim of travel bave been 
completed, the tension upon the compression of 
spring 62 is sufficiently released fo permit the 
spring 4 to force the dog 62 towards the left, 
untflthe dog projections 84 engage wlth a snap... 
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action the recesses 66, as shown in. Figure. 5, 
thereby, permitting the springs §8 fo.engage the 
clutch.member. From this point, the operating 
racking means_is, now rigidly locked to the air 
piston connecting.rod and moves directly there- 
with. On the return.stroke, the par normally 
remain locked together until the pin 8} again en- 
gages the abutment surface 84, and on tie last 

the operating pressure:maintalned in the.brakë 
system for operating the cylinder.-{}: which is 
equal fo the predetermined pressure at which 
spring 08.is set to operate. 
Aàustin/ rack assembly 
Attentiol is now directed fo Figures 1, 2, 4 and 
15 for an understanding of the construction of 

tvo-inches of the return stroke the dog 62 is the adjusting rack assembly'. This assembly 
shiftedto the right by the increasing compression, l0 indicated generally by the numeral 46 includes a 
ofspring.82 thereby disengaging jaw §2 from rack cylindricE1 housing | | 6 which is mounted In any 
| " suitable manner such as by brackets | |8 secured 
Eeaction cylinàer assembly fo the operating air cylinder {}. As shown best 
in Figure 2, the cylindei t6 is ofsquare cross 
 Attertion is now directed chiefly to Figures 1, 15 section and guidingly and slidingly receivesan 
2 nd-3-.for an understanding ofthe construction- adjusting rack.bar |2} therein. From in inter- 

and operation of the reaction cylinder assembl. 
The outermost extremity of the adjustingarm 
is pivotally connected as at 86 to one end of a U- 
shaped connecting rod 88 whose other extremity 2o 
bas rigidlF attached thereto a piston 9slidably 
received in a cylinder 92 secured-in any suitabie 
manner as by brackets 84 to the adjustin.g rack 
assembly-46. The outer end of this cylinder 
is provided with a- removable end closure or head 
96-through which slidingly extends the connect- 
ing rod 88  a suitable bushing 98 being provided 
for properly aligning the rod 8. The other end 
of thls cylinder is provided with a removable 
closure  through which extends an adjusting 30 
screw {}2 for a purpose fo be now apparent. An 
internal; rira-or flange  ff4 is providedadjacent 
the outer end within the cylinder ff2 fo provide a 
stop or seat for a cup-shaped valve member 
which is yieldingly urged to seating .position upon 
the flange {}4-by means of a spring |6 adjusted 
by the above mentioned adjnsting screw 
This valve member includes an annular periph- 
erl groove   0 which communicates with the in- 
terior of the valve membeç as by ports | |2, whfle 40 
the peripheral groove is in register with an air 
pressure line  4 extending through the side of 
the cylinder 92, when the-valve is in its seated 
position. This line-   4 is in communication with 
the pressure line supplying operating pressure to 45 
the air brake actuating cylinder 
The arrangement of this construction is as fol- 
lows: With the parts in the rest position of the 
device, as shown in Figure 3, the air pressure of 
the brake system is supplied through pipe 
and valve }6 to the interior of the cylinder 
thereby urging the piston 9fl and the connecting 
rod 88 towards the left end of the assembly: This 
Pressure therefore through the adjusting arm 
applies a constant lninimum return pressure to 55 
the operating rack |8 and the associated parts of 
the apparatus. On the operating stroke of the 
pistor, the adjusting arm 24 urges the reaction 
piston 9fl inwardly of the cylinder 2, thereby 
further compressing the air within said cylinder 
and increasing the pressure within the reaction 
cylinder which urges the assembly to its original 
test positiom Upon the attainment of any pre- 
determlned pressure within the reaction cylinder, 
the valve {}6 is moved outwardly against the 
pressure for which the spring |{}8 is adjusted] 
thereby-breaMng the connection with the pipe 
4, trapping the air within the cylinder 92; and 
providing a dash pot effect. Of course, upon the. 
return stroke of the piston $fl, thereby permitting 7o 
the dropping of the pressure within the cylinder 
9L to. the predetermined pressure at which spring 
06 will. permit the valve I ff6 te. be seated, where- 
by the pressure .within.thecylinder 82 is again 
sto.red- to ifs original value:whtch is. below that of 75. 

mediate point fo adjacent its outer end, the upper 
surface of this rack bar |2} is provIded witl rack 
teeth |2 for a purpose which will later become 
apparent. At its inner end-, the rack bar is pro- 
vided with a transverse elongated slot |24 which 
registers with a similar slot  formed in the 
side walls of the adjusçing rack assembly housing 
||. An interlnediate portion oÏ the adjusting. 
arm 24 ex,ends through the slots |25 and 
whereby movement of the adjusting arm operates 
the rack bar I} as set forth hereinaÏtr. 
As shown best in Figure 4, the slotted portion 
|2 is provided with a transverse web or Partition 
|')8 which constitutes one abutment of a spring 
3 whose other extremity bears against the 
headed end |3 of a rod $4 whose outer extrem- 
ity slidably extends through the partition 
and is provided with a washer or colIar $$6 for 
limiting inward movement of the rod |4" under. 
the action oÏ spring |$1} The arrangement is 
such that a slight lost motion is provided fo per- 
mit a limited movement of the adjusting arm 
between the end of the slot |4 and the headed. 
end |2. Thus, as the operating rack |8 and the 
adjusting arm 24 more toward the right in Fig- 
ures 1 and 4, the arm bears against tlie outer end 
of the siot |4 and.because of the position of the 
teeth |22, which register with a latching means 
fo be later described, the adjusting rack |2{} 
likewise drawn fo the right. However, when.the 
operating rack. and adjustment arm .24 star 
the left as the brakes are released, under the 
action.of the free action cylinder assembly previ 
ously described, a certain lost motior occurs while 
the ami,] moves through the clearance in  the 
end of he slot |24. and until, this arm. contacts 
the headed end |32.. The rack |2flis: lockedor 
latched, ïurther lost motionof the arm 24 is per- 
mitted by the compression of the spring {}, 
tween çhe partition |2 and the moving heal 
o] the rod | 34. 
A latching means is provided for preventing 
rearward movement of the adjusting rack 
u_der certain operating conditions oÏ.thè device, 
and this latching, mechanism consists of a pair 
of ïugs |$-integralïy or otherwise.rising from the 
upper surface of the cylinder ||« andbetween 
which i journalled as by a pin |$8, a latch. 
As will be clearly seen by reference.to Figures 4 
and. 15, one. end of this lever is p:ovided.with a 
downwardly extending jaw 42 provided, w.ith. 
teeth |4 which are extensible through, an open- 
ing | in the uppmr surfa:ce of the cylinder"  |6: 
whereby the toothed jaw 42 may be engged. 
with the teeth |22 of the rack bar 2},thereby 
locking the saine against rearward movement, 
The other end of the lever is provïded with a 
notch 48 in the upper end threof, which notch 
receies a. bil-  {. which tests therein and- loosely 
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embraces the cylinder !  6. Cooperating comple- 
mentary stop pins 12 and 14 respectively are 
provided on the lower and upper surfaces of the 
latch member 140 and the cylinder 6 respec- 
tively, for limiting the disengaging movement of 
the latch jaw 42, and also to hold spring 3 used 
to keep the latch jaw 12 in locked position. 
Secured to the side of the cylinder  ! 6 is a plate 
6 which is cruciîorm in shape as shown in Fig- 
ure 15. Extending laterally from the plate 
is a cylindrical boss or bushing 8 within which 
is journalled the shaft 60 having .at ifs outer 
extremity an operating cam 62 and rigidly 
tached to ifs inner extremity upon a shouldered 
portion 6, see Figure 9, an actuating lever 
provided with a notch 6 resting upon and 
engaging the lower end of the bail 
Preferably, the weight of the latch jaw 142 is 
such as to normally bias the latch into its lock- 
ing position with the teeth 44 engaging the teeth 
22; although as will be readfly understood resili- 
ent means 53 may be provided for effecting this 
biasing action. It will thus be seen that the rack 
bar 2} may slide beneath the teeth of the latch 
member as the rack bar is moved towards the 
right in Figure 4, but that return movement of 
the rack bar is prevented until the latch is 
leased by operation of the shaît  60 and the lever 
64 and bail } by operation of the cam 62 by 
a mechanism tobe subsequently described. 
As will readily be observed by reference fo 
Figures 2 and 15, the plate 56 bas a horizontal 
lateral flange or rib 68 which underlies the bot- 
tom surface of the cylinder 16, while ifs 
wardly extending rib 76 abuts against and is 
secured fo the side of the cylinder ! ! 5. A later- 
ally extending rib or flange 72 is provided upon 
the plate 56 and constitutes part of a cam track 
of a mechanism tobe now described. Referring 
back fo Figures 1, 8 and 15 and 14, if will be seen 
that the clutch housing 5} is provided upon one 
side with a pair of marginal inturned flanges  
which comprise guide and retaining flanges for a 
slide 76 slidable vertically of the clutch housing. 
Extending laterally îrom this slide is an operating 
rod 178 which extends substantially fo the verti- 
cal wall or flange 7} of the cam plate 56, and 
normally rides upon the cam surface 72 thereoî. 
It will thus be seen that the operating rod 8 
is freely slidable vertically of the clutch housing 
assembly within the marginal guides 74; and bas 
its end extending into close proximity to the cam 
plate 56, whereby the cam surfaces thereon as 
set forth hereinaîter control the vertical position 
of the operating rod 
Reîerring now more specifically to Figures 
and 14, if will be seen that the cam plate 
is provided with a series of cam tracks, consisting 
of a laterally extending cam surface 172 which ai 
one end is provided with a downwardly inclined 
ramp or run 0}. Spaced îrom the track 2 and 
af the saine level on the plate 56 is a second 
track section 62 which likewise is provided with 
a downward ramp 84 adjacent the incline 
An intermediate track section 66 is îormed on 
the plate 16 between the sections 72 and 
this section having an end spaced îrom but over- 
lying the incline 04 as clearly shown in Figure 7, 
vhile its other end bas pivoted thereto as ai 
a movable end 19} which normally bridges the 
gap between sections 8} and 
The effect of these am track sections upon 
the position of the operating rod 78 will be now 
described. Assuming the length of the brake 
operating mechanism to be pr_operly Çdjusted, 
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then with the air brake piston in ifs î.uily re- 
tracted position, and the brakes being fully re- 
leased, there is indicated at 2 in Figure 7 the 
normal rest position of the operating rod 75, as 
5 if tests upon the upper surface of the track 
section 8. As now the air brake piston is oper- 
ated and applies the brakes in their fully set posi- 
tion, the operating rod 178 moves along the track 
section ]82, down the incline ]8 beneath the end 
10 of the section 86, and then travels up the ramp 
 8} opening the pivoted terminal ] }, and emerges 
upon the top of the track section ]72 coming fo 
içs test position  with the brakes fuily set. 
When the brakes are released, and the air brake 
15 piston returned fo its original position, the rod 
 8 travels along the section ! 72, over the ,bridge 
section 06, along with section ]86, then upon 
the upper portion of the ramp ]64 and so toits 
original position ]2 upon the track section ]82. 
20 This is the normal movement of the operating 
çod as the brakes are applied and released, with 
the brake mechanism being in properly adjusted 
position. 
The normal rest position of the parts of the 
25 assembly are shown in Figure 10, while the nor- 
mal position with theiç brakes fuily set bas been 
shown in Figure 11. 
As wear occurs in he brake shoes and brake 
rigging, if will be evident that the normal piston 
0 travel 0î eight inches is no longer suflicient fo 
take up the lost motion in the piston and îully 
set the brakes. It is therefore necessary to 
lengthen the brake actuating mechanism in order 
fo compensate for the relative shortness of the 
35 system because of the introduction of slack 
therein as above mentioned. 
The lengthening of the mechanism in order to 
shorten the piston travel fo the desired eight 
inches is effected as îollows: On the brake apply- 
4o ing stroke, after the initial two inches of more- 
ment, the clutch member engages the operating 
rack and then moves the latter throughout the 
entire operating stroke of the air piston ]2 untfl 
either limit of this stroke has been obtained or 
45 the brakes have been îully set. During this 
movement, the adjustment arm 24 bas operated 
the reaction piston within the reaction cylinder 
to compress the air therein and build up a pres- 
sure for returning the parts; and has simulta- 
5O neously drawn the adj.ustment rack ]2} îorward- 
ly, the rack teeth 2 slipping under the jaw ]42 
of the dog ]6, until the outermost position of 
the rack has been reached. Such readjustment 
of the rack 26 occurs a tooth ai a rime simul- 
55 taneously with normal wear of the brake shoes. 
When now the air pressure is released upon the 
air piston 12, the pressure of the reaction piston 
9} on the adjustment arm stars fo return the 
parts fo thefl" initial position. Howevei, more- 
60 ment of the adjustment rack is prevented by the 
engagement of the dog therewith, whereby con- 
tinued return movement of the adjustment arm 
compresses the spring e within the adj.ustment 
rack, while returning the operating rack ]8 and 
65 ifs associated mechanism. After about six inÇhes 
oï travel of the adjustment arm and associated 
mechanism, the spring {} bas been îully com- 
pressed, and thereby stops further inwaçd travel 
of the adjustment arm and of the ra.ck 0. At 
70 this point, the return of the ah- piston 12to 
ifs original position under the emphasis of its 
own return spring, draws with it the connecting 
member 6 and the clutch assembly, which lat- 
ter now rachets over the stationary operatin'g 
75 rack 8, which movement is permitted by means 



-of the one-way engagement of the clutch teeth 
-and .the teeth of-the.operating rack..This slid- 
.il movement of the clutch continues untfl the 
clutch .assembly has approached within two 
inches of its test position, whereup0n the pin 
80 engages the abutment 84 and by means of 
-the conapression of the sprir 82 disengages :the 
clutch jaws whereupon the clutch .conapletes its 
last two inches of travel with the jaws released. 
Upon the next application of .the .ïorakes, the 
clutchhousing moves two inches belote the clutch 
.encaGes, .whereupon the next six inches of piston 
--travel, of operating rack travel, and of adjust- 
.ment arm travel merely serres to release the ten- 
sion of the spring 30 by movement of the ad- 
-justment arm within the slot 26, without further 
naovement of the adjustment rack. If, however, 
all of the slack of the piston is hot yet taken up, 
-movement.of the air piston  .beyond its normal 
.eiht inches of travel will again serve to draw 
 the adjustment rack forwardly into a still more 
advanced position. The return stroke of the op- 
erating rack 8 is of course limited to six inches 
--in the mnner set forth hereinbefore. It will thus 
"be-seen that the adustment rack serres to pe- 
.vent a return stroke of the adjustment .arm and 
the associating operating rack of naore than six 
.inches, this six»inches return stroke being per- 
mitd .by the compression of the spring 30. 
During the above described operation for 
lengthening the mechanism to compensate for 
 wear in.the system, the control rod ]8 has naoved 
-upen the cana track surfaces of the plate f 
in the mnner previously.described, the ampli- 
 rude of-movement barely beir greater than that 
o the normal eight inches of.travel. 
When however fe brake shoes of the system 
«re .replaced, it is obvious that the increased 
thickness of the new shoes as contrasted with he 
ex_c.essive thinness.of he old shoes tender the ad- 
-u. stment prevailin_z in the brake mechanism such 
hat fhe brake mechanism is too-lor, whereby 
less than eight inches of piston travel are per- 
naaitted, since .before the eight inches of travel had 
en -reached the rakes by reason of the extra 
l epg.h et the linkage will be fully set. Obviously, 
-in erder to .shorten the linkage and restore the 
desiret standard travel, it will be necessary to 
reset the adjustment rack, and foi" this purpose 
the. control rod 8 and associated naechanism is 
operable as follovs: With the new shoes in plac, 
and the linkage being too lonG, .on the first ap- 
 pliction of brakes the operating r, ack 8, adjust- 
in arm 24, reaction piston 0 .are movedforward 
.until the brakes re fully set, which will occur 
belote the normal eight inches of travel have 
"been .effected. This movement is of course per- 
.mitted by movement of the adjustment arm 4 in 
-fhe slot -25 of the adjustment rack. During this 
setting of the brakes, the adjustment rod  ]8 has 
moed from its test position t9, down the ramp 
|$,-and upon the rsmap 80. However, since the 
fuil .eight inches of travel has hot been attained, 
fhe adjustment -rod will hot reach its normal po- 
_sition .|94, but will stop upon-the incline 80 af 
.a position-such as |6, which is hot suflcient fo 
¢lear-_he pivot memer ! 90. Th.e_refore, o.n .he 
reurn stroke when the brakes are :released, the 
,adjustmenf r.od will more fl'om f-he position! f6 
-belov he-cam surface 88, below the incline 8, 
and .wll p.ass orner the cam 8 reach_ing a test 
Position 1:8 therebeyond. On the next great op- 
eratj_l stroke, the contr01 ;rod will mov from the 
Isi0 198 "_m. ;o .ce_ntact with he cam 12, and 
 :Po.. continuaiPn of he outw.ard ravel of "th 

-control roui in.responsë fo the setting of .the 
brakes, will.rotate the cam and shaft 160, and op- 
erate to pull.down on the bail 150 and release the 
latch- . Upon releasing of the latch, which oc- 
5 curs obviously near the beginning of the brake 
setting stroke, the adjustment arm 24 has hot yet 
moved suffici.ently to fully release the con]pression 
of the sprir 130, and accordingly the latter now 
throws or kicks.th adjustment rack rearwardly. 
10 The completion of the .brake setting stroke, will 
find the adjustment arm 24 at the forward nd of 
the slot 126 in the adjustment rack, whereby.the 
adjustment-rack will again be drawn toits proper 
position for the new adjustment arm position. 
1 Upon the retu.n of the parts fo the test position 
by the release ofthe brakes, the adjustment arm 
will travel six inches within the slot 12, com- 
pressir the spring 130 since the jaws of the dog 
142 will again have eraged and locked the ad- 
9.0 justmentraçk. Thus, it will be seen that the 
adjustnaent rack has been reset .by the control 
:rod .and the opeation of the adjustment arm to 
a proper position to permit a six inch stroke of 
the operating rack. 
9.5 In .drawing_the mechanism back, the clutch pin 
$0 comes in_contact with c011ar 84 belote the rack 
asscmbly has traveled six i.nches. The clutch is 
thereby r.eleased and the rack bar 18 is pushed 
back into the hollow piston rod 14 to a new test 
30 position. 
It should be here noted that this automatic 
mechanism is-therefore capable of extending or 
shortenir the operating linkage in order to 
maintain a tvo-inch idle stroke ofthe air piston, 
35 and a six inch brake setting stroke making a 
total of eight inches of piston travel. 
It will be -further noted that at any rime the 
br.akes .may be .applied by the customary hand 
brake systm without disturbing the setting of 
40 the .automtic brake operating and adjusting 
me.r. 
-From the foregoing, it is believedthat the man- 
ner of constructing and operating the device will 
b_e readily understeod and further explanation is 
45 b_elieved to be urmecessary, ttowever, itis tobe 
 disinctly understood that .the accompanying de- 
scription and ttached drawings are fo be re- 
garded as fllustra.tiv.e of the principles of this in- 
vention, and -hat nurnerous naodifications and 
50 equivalents may be resorted to falling within the 
scope of the appended c!aims, 
ttaving described the invention, what is claired 
as new is: 
1. In an air brake system which includes a 
.53 brake operating air piston, a 'brake linkage, and 
an operating member cormected thereto, a com- 
pensating naechanism connectinz said piston and 
said operating member, said compensating mech- 
anism including an operating rack cormected to 
00 said operatinz member, a clutch assembly 
gageable with .said operating rack and movable 
with said air piston, resilient means urging said 
clutch into enGaGement with said rack adjusting 
means for iimiting the return stroke of the oper- 
05 ating rack to a predetermined travel, resflient 
means .for returning said piston from the termi- 
nal position of .its opeative stroke, independent 
means for returnir said operating member from 
the terminal position of its operative stroke, 
70 naeans preventir operation of said clutch for a 
predetermined .initiil moveme_nt of ai/ ir pis- 
ton, and an adjustment.arm secured to said ad- 
justing means y a lost motion cormection per- 
-mitting a lost motion substantially equal to said 
ï3 predetermned .travel. 
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2. The combination of claim 1 wherein said ad- 
justing means further includes a slide having 
rack teeth thereon .and an elongated slot therein, 
said adjustment arm engaging said slot, and a 
dog engaging said rack teeth. 
3. The combination of claim 2 including a re- 
silient member in said slot interposed between 
said adjustment arm and said slide, .and means 
responsive to predetermined variations in the 
length of the brake operating linkage for releas- 
ing said dog. 
4. The combination of claim 3 xvherein said 
last means includes a latch for withdrawing said 
dog, a cam for operating said latch and an oper- 
ating rod carried by a part of said operating link- 
 age for selectivelY operating said cam. 
5. The combination of claire 4 including a guide 
member for said operating rod, said guide room- 
ber having a first track for preventing engage- 
ment of said cam by said operating rod when the 
operating linkage is of normal length and .a sec- 
ond track for causing engagement of said cam 
by said rod when said Iinkage is of abnormal 
length. 
6. The combination of claire 5 wherein said 
operating rod is mounted on said clutch assembly 
for vertical sliding movement thereon. 
7. In a fiuid-operated brake system, automati- 
cally adjustable brake-operating mechanism in- 
cluding, in combination, a brake-actuating pis- 
ton and cylinder assembly arranged for fiuid op- 
ertion; a connecting rod arrangement connect- 
ing the piston of said assimbly with brake rigging 
of said system so as fo apply the brakes on the 
power stroke of said piston and release the brakes 
on the return stroke thereof, said connecting rod 
arrangement comprising two independent rod 
members normally joined, by a ratchet coupling, 
as an elongate element rigid in the direction of 
brake application, one of said rod members fix- 
edly carrying the said piston and a pawl in spaced 
relationship along ifs length, and the other of 
said rod members being connected fo said brake 
rigging and being formed as a ratchet bar over 
which the said pawl is arr.anged fo operate; a 
limit member fixed fo the said other rod ruera- 
ber; a positioning device engaged by said Iimit 
member, said positioning device embodying a car- 
riage having spaced abutrnent lnembers between 
which said limit member is positioned, the maxi- 
mum spacing of said abutment members being 
substantially equaI fo the normal length of the 
brake-applying stroke of said other connecting 
rod member, said positioning device further em- 
bodying ratchet means permitting brake-apply- 
ing travel of said carriage in company with said 
connecting rod arrangement beyond the corre- 
sponding abutting position of said limit member, 
but preventing similar movement of said carriage 
and said other connecting rod member in the op- 
posite direction, whereby return travel of said 
other connecting rod member from any brake- 
applying position thereof is limited, in instances 
where the brake-applying stroke is normal or too 
long, fo the maximum spacing between said abut- 
ment members; return means for said other con- 
necting rod member; and independently operable 
return means for said one connecting rod mem- 
ber. 
8. In a fiuid-operated brake system, brake-op- 
erating mechanism arranged for automatically 
taking up slack due fo wear in the brake rigging 
or for accommodating the installation of new 
brake shoes, fo the end that the fiuid-operated 
power stroke will be maintained ata substantially 
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constant length, said mechanism including, in 
combination, a brske-actuating piston and cyl- 
inder assembly arranged for fluid operation; 
connecting rod arrangement connecting the pis- 
5 ton of said assembly with brake rigging of said 
system so as fo apply the orakes on the power 
stroke of said piston and release the brakes on 
the return stroke thereof, said connecting rod 
arrangement comprising two independent rod 
I0 members no#mally joined, by a ratchet coupling, 
as an elongate element rigid in the direction of 
brake application, one of said rod members fix- 
edly carrying, the said piston and a pawI in 
spaced relationship along its length, and the oth- 
15 er of said rod members being connected to said 
brake rigging and being formed ,as a ratchet bar 
over which the said pawI is arranged to operàte; 
a limit member fixed fo the said other rod mem- 
ber; a positioning device engaged by said limit 
20 member, said positioning device embodying a car- 
riage having spaced abutment members between 
which said Iimit member is positioned, the maxi- 
mum spacing of said abutment members being 
substantially equal fo the normal length of the 
25 brake-applying stroke of said other connecting 
rod member, said positioning device further em- 
bodying ratchet means permitting brake-apply- 
ing travel of said carriage in company with said 
connecting rod arrangement beyond the cotte- 
30 sponding abutting position of said limit member, 
but preventing similar movement of said carriage 
and said other connecting rod member in the op- 
posite direction, whereby return travel of said 
other connecting rod member from any brake- 
35 applying position thereof is limited, in instances 
where the br,ake-applying stroke is normal or too 
long, fo the maximum spacing between said abut- 
ment members; return means for said other con- 
necting rod member; independently operable re- 
40 turn means for said one cormecting rod member; 
a latch normally maintaining ratchet engage- 
ment of said ratchet means of said positioning de- 
vice; atch-releasing means; actuating means for 
said latch-releasing mians, said actuating means 
45 being arranged ïor response fo movement of said 
one connecting rod member; guide means for 
said actuating means, said guide means being 
arranged'to pl.ace said actuating means in oper- 
ative position, on abnormally short brake-apply- 
50 ing strokes of said cormecting rod arrangement, 
for actuating said latoh-releasing means on the 
next brake-applying stroke fo effect ratchet dis- 
engagement; ,and propulsion means arranged fo 
move said carriage in its normally locked direc- 
55 tion upon release oï said latoh. 
9. In a fiuid-operated brake system equipped 
with the following: brake mechanism, a fiuid-op- 
erated piston and cylinder assembly ïor activat- 
ing said brake mechanism, and motion-transmit- 
60 ring linkage connecting said piston with said 
brake mechanism; an automatic piston-travel 
adjuster making up part oï said motion-trans- 
mitting linkage, said adjuster comprising two 
elongate members arranged in overlapping rela- 
65 tionship fo ïorm a variable length connecting rod 
ïor said piston, said piston being attached fo one 
of said members, and said brake mechanism 
ing attached fo the other; .a clutch fixed fo one 
of said members and arranged to engage the other 
70 oï said members in various lengthwise adjusted 
positions of one member relative fo the other; a 
correction-measuring device embodying a travel- 
way of given length equal fo the desired constant 
length of piston travel, said traveI-way being de- 
75 flned by spaced abutent members; a travel 



member flxed fo said b'ake-mechanjsm-attached 
connecting rod mmber and arranged for recip- 
rocative travel alon aid travel-way of the cor- 
rective-measming device as said comecting rod 
member reciprocates, said device being movably 
mouned; rafchet mechanism normally prevent- 
ing movement of said device in the direction of 
return of-said connecting rod and piston from a 
brake-applying stroke thereof while permitting 
movement thereof in the direction of said brake- 
applying stroke; and retm'n means for said con- 
necting rod members and piston. 
10. The combination recied in claim 9, includ- 
ing, in addition, means for disengagin said 
ratchet mecharsm; means rsponsive o exces- 
sively short brake-applying movement of the con- 
necing rod and piston for actuating said disen- 
gaging means; and propulsion mans operatively 
associted with the correction-measuring device 
for moving said device in ifs normally locked di- 
rection upon disengagement of said ratchet 
mechanism. 
11. The combination recited in claim 10, where- 
in is provided positive clutch-release mechanism 

automatically operable af a given point on the 
return stroke of the connecting rod and piston. 
12. The combination recited in claim 11, where- 
in the clutch is a pawl iixed fo the piston-af- 
5 tached connecting rod member, and the brake- 
mechanism-attached connecting rod member is 
a ratchet bar arranged tobe positively engaged 
by said pawl on the brake-appling stroke but fo 
be slidab!e relative fo said pawl on the return 
l0 stroke. 
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